The Patient Protection and Affordable Care Act (ACA) increased 2013 to 2014 Medicaid payment rates for qualifying primary care physicians (PCPs) and services to higher Medicare payment levels, with the goal of improving primary care access for Medicaid enrollees.
O ne of the provisions of the Patient Protection and Affordable Care Act (ACA) increased 2013 to 2014 Medicaid payment rates for specific services delivered by primary care practitioners to higher Medicare payment levels. This payment increase was intended to improve access to primary care for new and existing Medicaid enrollees through the then nationwide expansion of Medicaid eligibility in 2014. All else being equal, higher payment rates were expected to incentivize some nonparticipating primary care practitioners to start seeing patients enrolled in Medicaid and encourage already participating physicians to accept patients newly enrolled, as well as provide more services to Medicaid enrollees. The payment increase was financed using only federal funds and was implemented by state Medicaid programs. Although Congress did not act to extend the increase beyond 2014, some states continued to pay higher rates, and current proposals to permit individuals to buy into Medicaid coverage include resumption of the ACA payment increase.
Before the increase, Medicaid payments for primary care and other services were lower than Medicare and private payment rates in most states, despite a statutory requirement that rates be sufficient to enlist enough health care providers such that access to care for Medicaid enrollees mirrors access for the general population in the same area. 1 Low Medicaid rates together with other factors (eg, payment delays and paperwork) deter some physicians from providing care to patients enrolled in Medicaid, 2 particularly for practices that can reach capacity with patients with other coverage. In 2011, onethird of physicians nationwide did not accept new Medicaid enrollees, with the primary reason cited as low payment rates. 3, 4 Rhodes et al 5 found that Medicaid enrollees' ability to schedule a new appointment with a primary care practice was 27 percentage points less than for patients with private insurance. The payment increase was in effect in 2013 to 2014 and applied to primary care practitioners and services under fee-for-service and managed care Medicaid. To receive higher rates, practitioners had to self-attest to their eligibility, specifically that they were board certified in a primary care specialty or provided above a threshold volume of primary care services. States collected attestation forms and identified eligible primary care practitioners to managed care organizations where appropriate. [6] [7] [8] Qualifying practitioners received the enhanced rates for evaluation and management (E&M) services (Current Procedural Terminology [CPT] codes 99201-99499) and vaccine administration (CPT codes 90460-90461, 90471-90473, and successor codes). The magnitude of the payment increase relative to preincrease rates was considerable in most states. Using fee-for-service fee schedules, which may underestimate Medicaid managed care rates, Zuckerman and Goin 9 estimated that payments would increase by 73% in aggregate, ranging from no change in Alaska and North Dakota to a near doubling of payment rates in Rhode Island, New York, California, and Michigan. The payment increase and its full federal funding ended at the end of 2014. Fifteen states and the District of Columbia then opted to continue paying for Medicaid primary care services at higher rates (although sometimes at levels in between the rates before and during the 2013 to 2014 payment increase); 1 other state-Alaska-paid Medicaid rates that were higher than Medicare rates prior to the payment increase and continued to do so through calendar year 2015.
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Increasing Medicaid provider payments is one approach to increasing access. Other ways to pursue this goal include investments in health centers, an increase in the workforce supply in underserved communities via the National Health Service Corps, or telemedicine. A key question that should inform the discussion of the use of payment rates to improve access is whether the ACA payment increase had the intended outcomes of increased Medicaid participation among physicians and higher levels of primary care services for new and existing Medicaid enrollees.
There is limited evidence to date on the effectiveness of the policy. Polsky et al 10 and Candon et al 11 applied an audit design to record availability and waiting times for appointments before, during, and after the payment increase in 10 states. They found that, while waiting times revealed no significant change across the 2 audit periods, there was an increase in appointment availability for Medicaid patients that scaled with the magnitude of the payment increase. This approach had several limitations. First, the researchers studied appointment availability in states with mandated Medicaid managed care and practices participating in managed care and thus could not draw conclusions on the associations of the policy in other states or for fee-for-service Medicaid. Second, their investigations explored appointment availability among existing Medicaid health care providers and did not account for changes in participating clinics since the policy's initiation. Third, there are important differences between appointment availability and realized visits. 
Methods
This study used claims data from primary care physicians (PCPs) to evaluate the associations of the payment increase with Medicaid participation and service volume. We tracked a stable panel of physicians from all states except Alaska and Hawaii before, during, and after the payment increase was in effect. We used time-series regression to test whether physician claims activity differed in months subject to higher payment rates relative to months before the increase and after the expiration of the increase in some states. Claims data report the actual use of specific health care services targeted by the payment increase and thus offer a clearer signal on whether the policy had its intended outcome compared with physician self-report of Medicaid participation, administrative enrollment data, or audit studies, all of which may overestimate actual participation and use. While claims data provide more nuanced information on the extent to which physicians treat Medicaid enrollees than can be typically collected from these other sources, additional steps are needed to translate the data into practical measures of Medicaid participation, as described herein.
Data Source
We used 2012 to 2015 medical claims and encounter data from IMS Health (IMS), now IQVIA (Danbury, Connecticut, and Research Triangle Park, North Carolina), from a sample of PCPs. IMS aggregates and standardizes submitted electronic claims and encounter data from a convenience sample of clearinghouses and processors. Our data are for professional services performed in the ambulatory setting, including office, hospital outpatient department, and emergency department places of service. The data include counts of services per month with Medicaid fee for service, Medicaid managed care, Medicare, commercial, and other payer categories. Separately, the data include counts of patients per month with services paid by the same payer categories. Payer categories were assigned by IMS based on plan name and other information. Levels and trends in the IMS data are generally similar to those in other sources of physician data, including the National Ambulatory Medical Care Survey, the American Medical Association Physician Practice Benchmark Survey, and ACAView (eAppendix in the Supplement). The study was approved by RAND Corporation's Human Subjects Protection Committee. Informed consent was not required or applicable.
Sample
Our initial sample included all 23 992 PCPs contributing to the IMS Health data with a specialty or subspecialty. Of these physicians, 86.4% (20 723) had observations for each of the 48 months from January 1, 2012, to December 31, 2015. We used this stable panel of physicians for our analyses. These physicians are distributed across specialty and geography but not necessarily in proportion to the totality of PCPs in the United States. Table 1 lists statistics for physicians of the same primary care specialties from SK&A (Irvine, California), a health care marketing firm that maintains a national database of physicians that is used primarily for marketing purposes. The SK&A data generally match other data (eg, the American Medical Association's Master File and the National Plan and Provider Enu- meration System) on the totality of US physicians in terms of specialty and location, particularly for office-based physicians, but the SK&A data are updated more frequently.
Poststratification Weighting
13,14 The SK&A data suggest that the IMS sample contains about 11% of all US PCPs who qualified for the payment increase through the specialty criterion. We developed poststratification weights to inflate the IMS sample to resemble the universe of PCPs in the SK&A data proportionally in terms of specialty (internal medicine, general practice and family medicine, and pediatrics) and practice state. The specific weight applied to each physician is the count of the SK&A relative to IMS physicians in each combination of specialty and state. The resulting weighted sample matches the 2012 SK&A total number of PCPs and the 2012 SK&A joint distribution of PCPs across specialties and states (Table 1) .
Supplemental State-Level Data
We 
Outcomes and Main Regression Models
We measured 5 outcomes for each physician-month observation. These included (1) an indicator for seeing any patients enrolled in Medicaid, (2) an indicator for seeing more than 5 patients enrolled in Medicaid, (3) the Medicaid share of total patients, (4) a count of new patient evaluation and management visits furnished to patients enrolled in Medicaid, and (5) a count of existing patient evaluation and management visits furnished to patients enrolled in Medicaid. We used physician fixed-effects regression models to estimate the association between the payment increase policy and each outcome (Poisson count models and linear probability models estimated by mean differencing the data at the physician level, as appropriate).
17-20 Each model included a policy variable that varies within each state over time and equals 1 for months in each state subject to higher rates. Each model also controlled for time-invariant physician-level unobservables that may be associated with outcomes, as well as for timevarying Medicaid enrollment and states' decisions to expand Medicaid eligibility. Our preferred models included studymonth indicators to control for shared shocks that could change outcomes irrespective of the payment increase. Because of variation across state Medicaid programs and the latitude that states and associated managed care organizations had to implement the payment increase, we also included interactions between the policy indicator and 2012 values of other variables of interest, including state-level managed care penetration in quartiles (a proxy for the magnitude of the payment increase based on fee-for-service payment levels in quartiles) and physician specialty. These interaction terms accounted for differential associations of the policy in, eg, states with higher managed care penetration or states that had lower rates (proxied by fee-for-service rates) before the payment increase.
For our main results, we estimated count models for dependent variables with nonzero counts. We used robust SEs clustered at the state level for ordinary least squares models, as well as at the physician level for count models to account for correlations in residuals. Results are reported as estimated average marginal effects.
Sensitivity Analyses
We explored different approaches to modeling the time trend, including (1) linear and quadratic trends rather than studymonth indicators and (2) calendar month indicators to address potential seasonality in Medicaid participation and service volume. These sensitivity analyses address the concern that controlling for study-month indicators may absorb some of the associations of the policy in months when the policy was in effect in all states.
We estimated models with state rather than physician fixed effects and models without weights. We also estimated models using subsets of our data, first using data from 2012 to 2013 to avoid possible confounding from the 2014 Medicaid eligibility expansion in some states and next using 2014 to 2015 data to examine the association between the expiration of the payment increases and outcomes. We estimated models using 2014 to 2015 data with and without a set of states (Connecticut, Delaware, Maine, Michigan, Nebraska, Nevada, and South Carolina) that continued paying higher rates in 2015 but where the 2015 rates may have declined relative to the 2014 rates. Finally, we assessed whether inclusion of observations without Medicaid services (rather than only using observations with Medicaid volume) changed count model results.
Results
In unadjusted analyses, we found no changes over time (including through the payment increase implementation period) in the proportion of PCPs seeing any patients enrolled in Medicaid or more than 5 patients enrolled in Medicaid and found modest increases in the Medicaid share of patients ( Figure 1) . The proportion of PCPs seeing more than 5 Medicaid patients per month increased by 0.7% from the first 6 months of 2012 to the last 6 months of 2013 and then declined slightly through the end of 2015, for a net decrease of 0.2% over the full period. The average Medicaid share of patients increased from 15.5% in the first quarter of 2012 to 20.0% in the last quarter of 2015, although the increase was sharpest after the 2014 Medicaid eligibility expansion. Both of these outcomes increased differentially for states that expanded Medicaid eligibility compared with those that did not (Figure 2) . Table 2 lists estimated average marginal effects from regression models. None of the estimated outcomes are statistically significant at the .05 level. In addition, we did not find any average marginal effects that were statistically significantly different from zero in subpopulations of physicians defined by physician or state characteristics. Almost all average marginal effects for differences in state characteristics, including details of implementation of the payment increase and whether the state expanded Medicaid, were also not statistically significant (eTable 1 in the Supplement). In terms of control variables in our models, the coefficient on the Medicaid expansion indicator and enrollment was often positive and significant, suggesting a correlation between Medicaid eligibility expansion and study outcomes. Figure 3 shows the estimated average marginal effects for the share of PCPs with more than 5 patients enrolled in Medicaid per month by state. Estimated outcomes were variable across states, with negative and significant outcomes in 13 states and positive and significant outcomes in 13 states. State results for other outcomes follow a similar pattern (eFigures 1, 2, 3, and 4 in the Supplement).
In sensitivity analyses, estimated average marginal effects were not significant in model specifications that included state rather than physician fixed effects or in models that included linear and quadratic trends rather than month fixed effects (eTable 2 in the Supplement). In models controlling for seasonality but without month fixed effects, we found that the proportion of PCPs with more than 5 patients enrolled in Medicaid is about 1 percentage point higher (on a base of about 52% in the preincrease period) in months and states subject to higher rates. We also found some statistically significant differences for this outcome across physician subpopulations, although the magnitudes of these associations were small (1-2 percentage points). We found no statistically Our main results were substantively unchanged when we omitted poststratification weights and when we used data from all physician month observations (including zeros) for count models.
Discussion
We found that the payment increase had limited association with Medicaid participation or Medicaid service volume based on the metrics defined for this study. This finding is contrary to hypotheses informed by evidence from analyses of crosssectional data from before the payment increase showing strong positive associations between Medicaid payment and participation rates. 4 Factors specific to this policy may have contributed to its limited association, including implementation challenges for states and managed care organizations that delayed payments to physicians, a 2-year policy duration, and the need for physicians to submit documentation to qualify for higher payment. Our empirical findings align with recent qualitative reports 6,8 that (in addition to highlighting implementation challenges) found, through interviews with state Medicaid officials, that few of the physicians who enrolled to receive higher payments were new to Medicaid.
Limitations
There are some limitations to our analysis. First, our sample is not a random sample and may not be generalizable to the totality of PCPs in the United States. We address this concern in part by weighting our data to mirror the joint distribution of PCPs by specialty and state of practice. Second, nurse practitioners and physician assistants are not included in our sample. Services furnished by these practitioners but billed under a physician could appear in our data and inflate the apparent response to the payment increase. Third, our data include physician services delivered in the hospital outpatient and emergency department settings, but because of data limitations we are unable to assess whether the payment increase had a differential outcome in these settings. Fourth, we did not have access to payment rates under Medicaid managed care arrangements before the policy, and as a result we did not use an approach that would have linked the magnitude of the payment change to outcomes. However, we group states into quartiles by the generosity of their fee-for-service fee schedules for the purpose of exploring heterogeneous responses. Fifth, among states continuing to pay at higher rates in 2015, we did not differentiate between those paying Medicare rates and those paying rates between prior Medicaid rates and Medicare rates because of difficulties in identifying specific rates from fee schedules. Sixth, while the IMS data include services furnished under managed care arrangements and the total Medicaid volume in IMS roughly aligns with Medicaid volume in the National Ambulatory Medical Care Survey, the IMS data may not capture all Medicaid managed care services. Seventh, while we controlled for states that expanded Medicaid eligibility in 2014, it remains empirically challenging to disentangle the outcomes of these 2 contemporaneous policies.
Conclusions
Our findings suggest that the ACA payment increase had little or no association with Medicaid participation and service volume.
This does not mean that a differently formulated payment policy could not have achieved more robust outcomes or that states spending some of their own funds to maintain higher payment rates are erring. The short duration of the ACA payment increase, its delayed implementation, and its complicated attestation process may have contributed to our results. Policy makers should consider these empirical findings (as well as qualitative research on the outcomes of the payment increase) when designing potential future payment increases and comparing them with other possible strategies to improve access.
eAppendix. Benchmarking the IMS Sample to Other Data Sources
To benchmark the IMS physician claims data analyzed in our study, we summarize below 
